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Tha State Insitute of Applied Chemistry (Gosudarstvenniy Institut Prikladnoy
Knimii) (GIPKh) was located in Leningrad in the Petrogradskaya Storona (quarter),
on the north bank of the Malaya Neva River, which was formerly Vainyy Island.
The narrow branch of the river, which previously separated the island from the
city, has been filled.

An zlcochol plant was previously in the area now occupied by the State Institute.
Prior to 191l the Imperial Mint was located at that site. When Leningrad was
besieged during World War IT,ammunition was, allegedly, stored in the buildings of
the Institute. As late as 1947 bombs were seen in the area of the Institute, which
consisted of the main building containing a sizable number of laboratories and office
rooms, a number of buildings with semi-technical testing facilities, the design
bureaun, and the control department. (See layout sketch of the Institute on page 5.)

The Institute was subordinate to the Ministry of Chemical Industry in Moscow. All
designs made at the Institute had to be approved by this Ministry. The Soviet
general manager of the Institute was Prokofyev (fnu); the chief engineer was Nugov
(fnu). The engineer in charge of mechanical engineering and the construction of
apparatus was called Rysbkov (fmu). In 1947, he was a member of the Soviet commis-
sion which selected the German Leuna experts to be deported to the USSR. The head
designer of the Instiiute was Sklovskiy (fnu). He was frequently in Dzerzhinsk

(N 5615, E 43-2L). A total of 1,500 persons were employed at the Institute.
Technical personnel changed rather frequently. | |
chemi sts were rotated to the Institute for advanced tralming.
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A number of Germsn specialists worked at the Institute between May 1947 and
May 19%1. Most of them were chemists, but the Germen group alsc included a
graduate engineer and a preclsion mechenic charged with the mission of develop-
ing and mainteining messuring equipment required in the chemical lsboratories.
The precision mechenlc worked in a special shop, while the chemical apparatus
to be checked or repaired by the Germans was dlsmantled and installed by the
Soviets. Approximately 90 per cent of the measuring sets were of German
origin, the remainder of USA menufacture.

The Institute drew 1ts electric current from the municipal electrical power
supply of Leningrad. During the war & generator plent had been set up at the
Institute. A turbine plant was connected to boiler house No. I. Water was
drawvn from the Neve River by s pumping stetion. A compressor plant used for .
the production of compressed alr was attached to boiler house Ne. I. A refrig-
erator plent with a pipe system for the clreculation of liquid ccoling agents
was also avalleble. Carbonlc acid, hydrogen, nitrogen,and other industrial
geses were supplied from without.

Within the framework of the chemlcal research work done by the Germen experts,
wainly nitromethene and nltrobutane were used for the production of nitro-
aleohols., These agente were obtained by nitraeting methene end butane with
nitric scid or nitrogen dloxlde in gaseous condition. Nitro-alcohols were

then produced by the condensation of nitropsraffins with formeldehyde, acetalde-
hyde, proplonic aldehyde, and other aldehydes in an alkeline medium. Thus,for
instance;when nitromethane and formaldehyde were used, the chemicsl process
developed according to the following formulas:

CH3N02 4 HCHO ——3%p CH,(NOp). CHo0H = ethylnitrate or

CHNO,, < HCHO =y C(NO,) - (CHQOH)3 s 2.hydroxylmethyl-2-nitropropanediol
For nitromethane snd acetaldehyde the corresponding formula is:

CHgNO, 4 CHCHO wemmsj CH,(NOp). CHOH.CH3 = nitropanol

For nitromethane and propionsldehyde the formula 1s:

CESNO,, + CHyCH,CHO =mmefy CH,(NO,).CHOH.CHyCHy = nitrobutanol

Nitrobutane and formaldehyde resulted in a compound with the formula:
Ho0H

CE3C’H2C6H.CE3 4 HCHO s=—p CHqCH, - g - CHg
NOz N

The mixture of nitrobutene and other aldehydes led to reactions represented
by the general formula:
CHOH.R

CH,CH,CH+CHy+R-CHO ~—3 CH CH - C - CHy 1.

NO NO,

2
Generally, the pertinent work was done using the method described by B.M.
Vanderbilt and H.B, Haas in Industrial and Englneering Chemistry, issue

No. 32, 1940, pages 34 to 38.

The process of reducing nitro-alcohols into the various amino-alcohols was
carried out by means of Raney nickel used as a catalyst in an ethyl-alcohol
solution, or by means of metalllc iron in the presence of ferrous sulphate
or sulphuric acid. For instance,two molecules of 2-nitro-2~ethyl-1.3-
propanediol with iron dust and two molecules of phosphoric acid yielded
2-amino-2-ethyl-1.3-propanediol. The same result was obtained from two
molecules of 2-nitro-2-ethyl-l.3-propanediol with iron dust < 2.3 molecules
of acetic acid.
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Of the initlal substances required for the synthetic production of amino-
alcohols such as methylethenol amine and dimethylethanol amine, methylamine
and dimethylemine were produced at the Institute, in a semi-technical pressure
plant with the help of methanol, formaldehyde, and ammonia. Ethylene oxide and
other intermediate products had to be furnished by en undetermired plant.

The condensation tests made for the conversion of amino-alcohols with the
helpof acebylenewith a view to obtain vinyl ethers, iodine, zinec chloride,
tin chloride, aluminum chloride end iron chloride were used as catalysts,
alkall being used as a condensing sgent in order to avoid too turbulent
reactions.

In the laboratory,dimethylethynyl carbinel was produced by condansing‘abetone
acelylene with the help of potassium hydroxide or sodium amide in liquid ammonia.
Dimethylethynyl carbinol hes the structural formula:

g N
C-~CZ=CH i.e., the molecular formula C5HgO.
CH3/ o

The cetalytic decarbonylization of furfurol into furan was performed with

the help of zinc-iron chromite catalysts,using US patent No. 2 37h 149, Du
Pont-Nemours, inventor .M. Whitmen, Cleymont, The method of producing the
catalysts as described in the patent was modified inasmuch as the zinc-iron
chromite mixtures, during the refining process, were being kept at a temper-
sture of 40O C for only one hour instead of the four hours prescribed in the
patent. This modification brought about a slight soiling of the contact agents
during the decarbonylization process through resins and oxygen, which again
led toc a prolonged catalytic surface activity.

The hydrogenation of furan into tetrahydrofuran was performed in liquid
condlticn in the presence of a nickel contact at a pressure of 100 to 200
atmospheres in the conventional way. The splitting of tetrahydrofuran- was
performed either in fluld condition by heating tetrahydro with concentrated
hydrochloric acid in silver autoclaves to a temperature of 180° C under a
pressure of about 30 atmospheres, or in gaseous condition by conducting
tetrahydrofuran in vaporous form and hydrogen chloride gas at temperatures
of 200 to 300°C over aluminum oxlde contacts. These experiments were inter-
rupted in early May 1951 when the German experte returned to Germany.

The procedure applied for the development of oxygen adsorbing sgents, the
so-called chelates, was at first based on methods developed in the USA,

among others,by R.H. Bailes, M. C. Calvin,and H.C. Diehl, and was published
under the titles Oxygen-Carrying Synthetic Chalte Compounds or Oxygen-
Cerrying Cobalt Compounds.Schiff's basg used as an initial substance, was
produced from salieyl aldehyfe and ethylene diamine in an alcoholic
solution. To one molecule of Schiff's base were added two molecules of
potassium hydroxlde irnan aqueous solution,to which was then added a solution
of one molecule of cobalt acetate plus one-half equivalent weight of sul-
phuric acid. The potash salt of Schiff's base together with the caloulated
quantity of cobalt acetate, in the course of the reaction, also formed
potassium acetate; the latter substance partly reacted with the slight
quantity of sulphuric acid. The pH velue of the reactlion mixture was’

fixed by a mixture of potassium acetate with Pree acetic acid at the ratio of
approximately one.molécule of potassium atetate to one molecule of acetic acid.
The pH value obtained was five or six. The whole preeipitation procedure had
o be performed at boiling temperature.

As was indicated by the experiments of R.H. Balles, M.C. Calvin, and H.C.
Diehl; no regular connection between the structure of the chelates obtalned
and thelr properties could be determined in Leningred. All the development
work done in this field had a purely empirical character, and the theoreti-
cal problems were still largely unsolved. |
stete 1n what direction the pertinent experiments were to be continued after
the German experts had i=ft for Germany.
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Layout of the State Institute of Applied Chemistry in Leningrad.

Legend:

Fence.

Gates.

Wooden building, check point Sor persons entering the installationm.
Personnel office., A

Dispensary.

. Multi-story brick building with a flat gable roof. Buildings 5 and 6

cover an area of 70 x 12 meters. The ground floor of the brick building
housed a kindergarten; the other floors were taken up by living quarters.

The main  bullding, a three-story brick buillding,approximately 320 meters
long. The different sections of the bullding were used as follows:

. Office rooms.

. Laboratories,including chemical~physical and electro-chemical laboratories

and & lecture hall.

. Reception rooms, library, office rooms, and a glasseblowing department.

Laboratories.
Passageway.

Low brick building, test plant. Work was done there with concentrated acids.
The measuring sets used there showed signs of much corrosion.

Underground concrete bunker containing measuring stations. In 1948, new
remote~controlled meaguring sets were installed in two of the chambers.
The equipment avallable there included a five-loop oscilllogreph and a
six-loop osclllograph furnlshed by VEB Slemens in 1950.

Experimental plant USTA 579 (sic),which together with USTA 601 (sic)fitem 15) was
about 100 x 10 x 10 méters, USTA 579 was a high-pressure plant designed
for a pressure of 300 atmospheres and e maximum temperature of 500°C. The
equipment was dismantled at the Leuna plant. Plants of type USTA 579 were
used at factories of the IG Farben concern for experiments with hydrogenation,
dehydrogenation, and cracking procedures. USTA 579 was headed by one Yershov
(fnu)o Among other eguipment, injection pumps with adjusteble stroke for
the pumping of ammonia, ethyl, and methyl alcohol into special reactlon
contalners were available at the plant. The medium worklng pressure was
30 to 50 atmospheres at temperatures varying from 120 to 230°C. Mono-,
di~-,and tri-amines were obtained. The reaction containers formed six
complete plants with electrical heating,to which two Hofer compressors ..

with a capacity of 300 atmospheres pressure belonged. A Soviet named
Hackelson (sic) was chief of this .department.

USTA 601. The plant was built by the same engineer who designed USTA 579.
Amines were produced there. Ammonia, ethyl alcohol, and acetylene were
processed.

Laboratory for nitrating processes.
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Experimental. plant with two reinforced conerete chambers. Experiments

with methene gases and acids were made there. The plant was headed by one

Kosyev (fmu), later by one Shpak (fnu), who previously had been technical manager
of the Institute.

Department of undeteymined character. Instruments for measuring tempereatures
of up to 200° C and pressures of up to five kg were installed. Panes of
plexiglass were used for the windows of this bullding, because other types of
glass became milky after a few hours. There was an odor of chlorine in

the viecinity of the building,and fog continuously formed there.

Production of deep-cooling agents, allegedly called Friones. .. . These
agents were used for the liquefaction of rocket fuels. The lowest temperatures
reached were - 40O C, The building was off-limits to the Germans employed

at the Institute.

Locksmith shop,equipped with various types of grinding machines.

Lathe shop,equipped with about 30 long lathes and other machine tools;s
about 90 per cent of them were of German origin.,

Deactivated shop, in which experiments with acetic acid were formerly made.

Electrolytic plant. Source cbserved a large transformer designed for 500
to 1,000 amperes. Low tension, about 10 volis. Workers employed there wore’
protective suits of felt. The contalners in use there were, allegedly,

of plastics.

Ruined building. It was scheduled to be reconstructed in 1951 as an experi-
mental plant for work with furfurol.

Bullding destroyed in the war, An electric shop was provisionally installed
there.

New building, construction on which was started in early 1951. The building
was,allegedly)to house a testing plant for poisonous or explosive substances.

Destroyed bullding, abaut 70 x 10 meters. Work on its reconstruction was
started in May 1951. According to rumors, it was to become a restaurant.

Brick bullding with & flat roof; storage of electrical equipment and a repair shop.

Boiler house Ne. II, a brick building, 20 x 15 meters; reconstructed in
19M9/1950; sheet metal funnel about 35 meters high. The house was equipped
with three tubular Siemens type boilers. ; with a steam capacity of 16

tons per hour. Space for a fourth boller was availsble. The boilers were
fired by hand. Pipes extended from boiler house No. IT to boiler house No.I.

Boller house No. I, brick building, about 80 x 15 meters,equipped with three
horizontal boilers and an old muffle furnace used for the heating of the room.

Catalyzing plant equipped with two centrifuges, large filtering presses,and
electrically heated drying furnaces. The plant was reconstructed in May
1951. A fire truck of the Magirus type and other motorized fire-fighting
equipment was parked in the building, which also housed the offices of

the workers*® council of the institute.

Brick building,80 x 15 meters,with loading remp used as storage for
mechanical engineering equipment,such as flanges, valves, rubber hoses,
high-pressure pipes, compressors,etc. All the equipment stored there had
been dismantled in Germany.

Materials depot. Open-air storage end temporary storage buildings. Lub-
ricating oil in drums was also observed there.
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34, Acetylene plant. '

35. Administration building, three-story brick building, housing design and
other offices,

36 Multi-story briek bullding, gontrol of measuring sets. The department ‘was
headed by one Velousov (fnu)s All measuring sets in use at the Institute
were menufactured or checked by this department. Facilities for high-tension
and low-tengion currents, pressure testing, guantitative checks, measurements
of temperatures, scales and spparatus for the performance of analyses were

availsble. The mechanicel equipment consisted of 20 lathes, five boring machines,

begides milling and plening machines, powered saws, electric and autogencus
welding sets, and spraying and painting eguipment. The measuring equipment
control department consisted of several sub-departments. Oscilllographs were
manufactured in the eleectronics sub-department, which was modernly equipped.
The output was eight oscillographs per month. Measuring sets with controlled
tubes for high-frequency operations were observed in the radio sub-department.

The thermic sub-department was equipped with German measuring sets. At the Auto-

matia (sic) sub-department tempersture, pressure,and flow governors were
manufactured. About 90 per cent of the equipment available had been dismantled
at the Leuna plant.
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25X1| LComment. This formula may have been garbled. Possibly it should
readqs
OH
GH 3CHCH *CH3 + R+CHO ——-Cl 3-CHp=G~Cl4
NO, NO,
25X1| LComment. This name may be misspelled. Possibly it should be
Belousov.
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